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Mitral annular and left ventricular outflow tract enlargement with
autologous tissue: Extended application of the Ross-Konno procedure
Jose´ M. Caffarena, MD, PhD,a,b Miguel Rovirosa, MD,b and Jose M. Go`mez-Ullate, MD,a Barcelona, Spain
Tunnel-type subaortic stenosis with aortic valve involve-ment combined with mitral stenosis and annular hyp-oplasia, frequently seen with Shone anomaly or relatedconditions, may have a severe presentation in infancy,
with aortic valvulotomy and mitral valve replacement being nec-
essary at an early age.1 These patients subsequently may have
severe gradients across the mitral prosthesis because of body
growth, along with frequent complex aortic obstructions that are
aggravated by the protrusion of the mitral prosthesis into the left
ventricular outflow tract.
Faced with the seeming inevitability of performing a double
mitral-aortic valve replacement, we developed an alternative tech-
nique that enlarges the mitral annulus, allowing the accommoda-
tion of a prosthesis of a greater size and at the same time resolving
the complex aortic obstruction. The objective is to minimize the
use of prosthetic material and to use autologous tissue in these
growing children.
Method
We use deep hypothermic cardiopulmonary bypass. After aortic
crossclamping, blood cardioplegic solution is administered
through the aortic root. The retrograde route is used for dose
maintenance. The aorta is sectioned along the commissural plane,
and the aortic valve is resected, with extraction of coronary arteries
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Figure 2. A, Operative view showing wide open VV parallel to aorta (ao) and spine (sp). B, VV is seen to be ligated
with double clips.
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and a generous circumference of aortic wall. The free wall of the
right atrium is opened and extended over the base of the right atrial
appendage toward the interatrial septum and roof of the left atrium.
The interatrial septum is cut longitudinally, and the mitral
valve, whether native or prosthetic, is removed. On the remnant of
the aortic annulus an incision is made on the noncoronary–left
coronary commissure, connecting it with the incision on the roof of
the left atrium. The pulmonary autograft is obtained with a double
muscular flap, anterior from the free wall and posterior from the
septum of the right ventricular infundibulum up to the level per-
mitted by the conal septum (Figure 1). The intercoronary commis-
sure is then opened toward the interventricular septal muscle up to
the subaortic obstruction level. The autograft can now be im-
planted to the base of the enlarged aortic root. The autograft is
sutured to the aortic root with the posterior flap for the ventricu-
loseptoplasty and the anterior muscle flap to enlarge the mitral
annulus, with the suture continued along the borders of the incised
roof of the left atrium (Figure 2). The new mitral prosthesis is
sutured to the muscle of the autograft and to the rest of the mitral
annulus. The coronary arteries are then reimplanted in the au-
tograft, and it is subsequently anastomosed to the distal aorta. The
procedure is concluded with a cryopreserved pulmonary ho-
mograft to reestablish ventriculopulmonary continuity.
We have applied this procedure in 2 boys 6 and 8 years old who
had severe subaortic tunnel stenosis associated with double mitral-
aortic valve involvement. At an early age both had undergone
coartectomy and open aortic valvulotomy. One of them had un-
dergone mitral valve replacement with a 16-mm mechanical pros-
thesis, which actually participated in the subaortic obstruction
(Figures 3 and 4). With the technique described here, we replaced
the native (15 mm) and prosthetic (16 mm) mitral valves with
larger mechanical prostheses (19 and 21 mm, respectively), creat-
ing a naturally reconstructed left ventricular outflow tract without
obstruction. An echocardiographic check indicated the absence of
significant aortic insufficiency, absence of outflow gradients, and
preservation of left ventricular function. Six months after the
operation, both patients have normal lifestyles, free of symptoms.
One has a definitive pacemaker.
Discussion
Currently the extended replacement of the aortic root with a
pulmonary autograft, the Ross-Konno procedure, is the technique
of choice in complex aortic obstructions.2 However, there have
been few solutions described for simultaneous annular enlarge-
ment and mitral valve replacement in these patients. The mitral
prosthesis in supra-annular position3 and the Konno aortoventricu-
loplasy with mitral valve replacement,4 the techniques most fre-
quently used, are both associated with elevated mortality. Jonas
and associates5 in 1998 described a new technique of mitral
Figure 2. Mitral annular and aortic left ventricular outflow tract
enlargement with pulmonary autograft.
Figure 3. Angiogram showing stenosis of mitral prosthesis with
hypoplasia of mitral annulus.
Figure 1. Extended aortic root enlargement over roof of left atrium
after resection of native or prosthetic mitral valve. Excision of
autograft with double muscular flap.
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annular and left ventricular outflow tract enlargement that but
preserved the aortic valve.
The technique that we describe here is original and has a clear
indication for patients with complex subaortic obstruction who
also require mitral-aortic double-valve replacement. The use of
this technique has allowed us to implant prostheses 4 to 5 mm
larger than the mean size of the native mitral annulus, avoiding
protrusion of the prosthesis into the left ventricular outflow tract,
which is naturally reconstructed with the extended pulmonary
autograft.
The two major complications in relation to the technique de-
scribed are bleeding and complete block of cardiac conduction.
Bleeding may be reduced by strengthening the suture proximal to
the autograft with separate stitches supporting polytetrafluoroeth-
ylene patches and by reinforcing the posterior muscle of the
autograft with a limited band of autologous pericardium. The
unclamping of the aorta before placement of the pulmonary ho-
mograft allows us to locate and control any hemorrhage with
greater ease.
The high incidence of complete block in these patients is
related to the ventriculoseptoplasty and the proximal suture of the
autograft. To avoid this complication, we must orient the ventricu-
loseptoplasty from the intercoronary commissure distally to the
left, confining it to the severity of the subaortic obstruction.
The initial results in these 2 cases encourage us to propose this
technique as an alternative of choice for mitral-aortic double-valve
replacement in this difficult group of patients.
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Figure 4. Echocardiogram showing multilevel obstruction in left ventricular outflow tract, with area of maximum
narrowing in relation to subaortic protrusion of stenosed mitral prosthesis.
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